Cyclic voltammetry of iridium picolinate series
To study the picolinate complexes with cyclic voltammetry (CV), a glassy carbon (GC) electrode (0.07 cm 2 ) was used. The electrode was in contact with the electrolyte via a hanging meniscus configuration. The electrolyte is a 0.1 M phosphate buffer of pH 7 that is strengthened to 0.5 M ionic strength with additional NaClO4. A 1 mM catalyst concentration was used. Figure S1 shows the first scan of the CVs of the different catalysts. The more electron donating complexes 4-OH 1 and 6-OH 1 have an earlier onset for the irreversible anodic wave at 1.55 V. The other complexes have an anodic wave starting at 1.65 V. This onset was consistently found at the same potential over several measurements ( Figure S3 ) with freshly polished GC working electrodes in the same catalyst solution. The magnitude of the maximum current reached at 2.1 V differs slightly among the catalysts ( Figure S1 ). In contrast to the onset, the magnitude of the current fluctuates significantly as became evident from several separate measurements ( Figure S3 ). This discrepancy in CVs is observed for the entire range of the iridium (hydroxyl)picolinate complexes. Any difference in the CV of the complexes lies within the experimental error. The hanging meniscus configuration is not the reason for the discrepancy as two of the three measurements shown in Figure S3 show identical capacitive double layer currents but distinct maximum currents. As became clear from the electrode-rinse-test ( Figure S2 ) and the EQCM experiments ( Figure 2 ), the complexes deposit material on the electrode. Electrodeposition, catalyst degradation ( Figure S4 ), oxygen evolution ( Figure 1 ) and GC oxidation ( Figure S7 ) simultaneously contribute to the magnitude of the anodic current. This complexity results in large error margins for the magnitude of the current. Figure S1 . Shown are the first scans of the cyclic voltammogram taken at 0.1 V/s with a glassy carbon working electrode. A 1 mM complex solution was used in combination with a 0.1 M phosphate buffer of pH 7 with an ionic strength of 0.5 M by adding NaClO4 as supporting electrolyte. Figure S2 . The cyclic voltammograms of a GC electrode in a pH 7 phosphate buffer before (polished electrode, black line), during (green) and after (blue and red) it has been tested in electrolyte containing 1 mM of 6-OH 1. The CVs before and after were obtained in a catalyst free electrolyte. The electrode was rinsed copiously with Milli-Q grade water before the CVs in blue and red were obtained. All CVs were taken at a 0.1 V/s scan rate. Figure S3 . The first scans are shown of three separate cyclic voltammetry measurements of a 1 mM 6-OH 1 solution in a pH 7 phosphate buffer taken at a 0.1 V/s scan rate. The glassy carbon working electrode was polished before each measurement and used in a hanging meniscus configuration. The same electrolyte containing 6-OH 1 was used for each measurement.
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Post-electrolysis spectroscopy studies. Figure S4 . 1 H NMR spectra of the deprotonated 4-hydroxypicolinic acid ligand (blue spectrum) and the electrolyte of the bulk electrolysis experiment before (red spectrum) and after (green spectrum) containing 4-OH 1. All spectra are recorded in D2O. The asterisks indicate the signals corresponding to the (coordinated) 4-hydroxypicolinate ligand. The circles correspond to Cp* coordinated to iridium. The squares indicate possible degradation products of Cp*. The triangles indicate unknown compounds. The inset shows a part of the 1 H NMR spectrum of the electrolyte after bulk electrolysis before (green) and after (orange) it has been spiked with sodium acetate. 1 H NMR spectra were recorded of the D2O based electrolyte used in the bulk electrolysis experiment of 4-OH 1 ( Figure S4 ). For comparison, the spectrum of 4-hydroxypicolinate was recorded by adding NaOH to a mixture of 4-hydroxypicolinic acid and D2O to be able to dissolve the ligand. The electrolyte spectrum before bulk electrochemistry shows three peaks corresponding to coordinated picolinate ligand as the spectrum has shifted with respect to metal-free ligand due to the electron withdrawing effect of iridium (III). Furthermore, two peaks can be linked to the Cp* ligand indicating the presence of at least two iridium complexes in the solution. The iridium complex with the weakly coordinating nitrate might be in equilibrium with an iridium complex where the nitrate is exchanged for a water or phosphate in solution. After 6 hours of bulk electrolysis, the major peaks are still present. The picolinate ligand seems unaffected. However, new peaks have risen in the region of the Cp* ligand. Two additional peaks can be observed. In a region slightly more downfield, three more peaks can be observed. Though close to the region of Cp*, these latter peaks are usually associated with acetate and/or other decomposition products of Cp*. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Specifically, the peak at 1.92 ppm corresponds to acetate as it increases in intensity after the solution has been spiked with sodium acetate (inset Figure  S4 ). Two more unknown peaks are observed at relatively high chemical shifts. Figure S5 . UV-vis spectra of the electrolyte solution used for the bulk-electrolysis experiment containing 1 mM of 4-OH 1 before and after the bulk electrolysis was performed. A) shows the full spectrum of the undiluted electrolyte. The inset is a zoom of the region between 330 and 400 nm. B) shows the UV-vis spectrum of electrolyte that was diluted 10 times with D2O. The spectra are recorded in a quartz crystal cuvet with 10.0 mm path length.
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Minor changes are observed in the UV-vis spectrum of the electrolyte solution before and after bulk electrolysis was employed ( Figure S5 ). The overall spectrum of a 10 times diluted electrolyte solution seems to be lower in intensity after the bulk electrolysis experiment. This drop might be caused by a slight osmotic-driven dilution of the electrolyte solution during 6-hour experiment. The Luggin of the reference electrode was filled with catalyst-free solution and was in direct contact with the bulk solution. Thus, diffusion and dilution could have taken place over the course of the experiment of 6 hours. The fact that no spectral shifts were observed indicates that the majority of the solution is unaffected and still contains 4-OH 1. Moreover, the lack of absorption above 450 nm indicates that there are no iridium oxide nanoparticles in solution which usually absorb around 580 nm. [19] [20] [21] 
CV of electrode
Chronoamperometry experiments of 1-5
Chronoamperometry allows for studying the current over time at a fixed potential. This way, any activation/deactivation process becomes more visible and better comparisons can be made. The amperograms at potentials of 1.8, 1.9, 2.0 and 2.1 V of complexes 1-5 which were recorded for 1 hour are shown in Figure S7 . These were taken with a freshly polished, but not pre-anodized GC electrode. The currents that are produced by the complexes are minimal and just barely above the current produced by GC alone (Figure S7 ). Also, these amperograms showed clearly that the GC electrode is oxidized at these potentials which has a large influence on the shape of the amperogram of complexes 1-5 as well. Moreover, random artefacts are observed. For example, the current produced by 3-OH 1 suddenly increases to a higher plateauing current halfway the measurement at 2.1 V ( Figure S7D and Figure S8 ). This feature was not observed in a second measurement of a fresh solution of 3-OH 1 with a freshly polished electrode ( Figure S8) . Therefore, the electrode was pre-anodized for 25 minutes at 2.1 V before the amperometry measurements ( Figure S9 ) were taken to construct Figure 3 . In these amperograms, artefacts such as in Figure S8 were not observed anymore. In addition, it was found that the current would steadily increase over the period of 30 minutes in the potential window of 1.8 to 1.95 V as indicated by the green lines in Figure S9 . However, above potentials of 1.95 V, the potential either decreases immediately or decreases after an initial maximum was reached as indicated by the red lines in Figure S9 . These potential windows correlate with the potential windows of the kink in the plots of Figures 3A, B , C and E. Figure S7 . The CA experiments of the iridium (hydroxy)picolinate complex series in a phosphate buffer electrolyte of pH 7 (A-D). The GC work electrode was fixed at a potential of 1.8, 1.9, 2.0 or 2.1 V versus RHE for 1 hour. E-H show the amperograms of 2-5 as well as that of 4-OH 1 for reference. The response of bare GC without any catalyst present in the electrolyte is indicated by the grey lines in all plots. For H 1, a concentration of 0.4 mM was used whereas the other complexes were studied at 1 mM concentrations. The GC electrode was mechanically polished before each measurement. Figure S8 . Amperogram of 3-OH 1 with a 2.1 V applied potential and a GC as electrode. The red line depicts a measurement where a sudden increase in current is observed after 1800 seconds as is also displayed in Figure S7D . The measurement was repeated with a fresh solution of 3-OH 1 that is depicted with the blue line. The green line depicts a second measurement of the fresh solution with a freshly polished electrode. Figure S9 . The uncorrected amperograms of 3-OH 1 (A) and 4-OH 1 (B) . The green lines depict the potential window where the current steadily increases over time (1.8 -1.95 V) whereas the red lines indicate the potential window where the current steadily decreases after reaching a maximum (1.95 -2.1 V). These regions correspond to the regions indicated in Figure 3 Figure S10 . N 1s (A) and O 1s (B) XPS spectra of GC| 3-OH 1 (red) and GC| 4-OH 1 (green) that were prepared at 1.95 V or 2.05 V and GC|2 (blue), GC|3 (orange) and GC|4 (black) that were prepared at 1.95 V. Also included are the spectra of the parent complexes compounds 3-OH 1 (red), 4-OH 1 (green) 2 (blue), 3 (orange) and 4 (black). The deconvolution of the spectra is shown in grey. Figure S11 . XPS spectra of the Na 2s (A, same region as Ir 4f), N 1s (B) and O 1s (C) regions of the surface of a GC electrode that was anodized by performing chronoamperometry at 2.1 V in a 0.1 M phosphate buffer (pH 7) for 25 minutes. Figure S12 . Amperograms of the current generated when a glassy carbon electrode was held at 1. 
X-Ray Photoelectron Spectroscopy characterization
Chronoamperometry and CV experiments of [Ir(OH)6] 2and colloidal IrOx solutions
NMR of 3-,4-,5-,6-OH 1
These 1 H NMR spectra in DMSO-d6 are from the iridium complexes 3-OH 1, 4-OH 1, and 6-OH 1 that have been prepared by a different synthetic route than previously reported. 22 This new synthetic route allowed for easy removal of silver contamination. The 1 H NMR spectra all correspond to the previously published spectra that were reported for the synthetic route using [Cp*IrCl2]2 as precursor instead of 4. Figure S13 . 1 H NMR of 3-OH 1 in DMSO-d6 prepared via the alternative synthetic route using 4 as precursor. Figure S14 . 1 H NMR of 4-OH 1 in DMSO-d6 prepared via the alternative synthetic route using 4 as precursor. Figure S15 . 1 H NMR of 6-OH 1 in DMSO-d6 prepared via the alternative synthetic route using 4 as precursor.
